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(54) «^1iilBJ^ 



(57) CSlKll 

mm] wiitt. it<i^tt^K®nfci^:^;i'3sa 

(A) t FOi^y^WbRlBpJfiBttT^V^rj^^jVS*^* 

(B) t Ka'>';;US^W^b^!^ (II). 

(c) ^'irvmn^M (III) 4.iJ^»frs«ifc 



(B) t Kn->.;;i,s^^^t^!g5 (j j ) 

(c) ^'^vm^Mii 1 1 ) i-Mm^trmit 
mum. 

mmz ] t^-;i.3sa^<$ ( I ) o^mmifii. 
[if*«3 ] ( I ) <omi>i 1 

[iS*ii4 ] i^-;l/^s^«: ( I ) *i <y a/) 7i"jji. 
?»^-C* i C i «::Hfm i-r Sit^fl 1 ~ 3 ©t^r*! 

[i«^7 ] y^-A^m.'^W ( I ) ©S||*J-; t>i/7 
■rsiSjjcii 1 - 6©i>rn*i-]S{ciHis©«{tttfflja 

;i/ffi^r* s c i m'&.t tm-m 7 i24j©55itttiffl 30 

*sc i?:!^airiiS5}c«9ieig©®fkttifflJiS^. 
\mm \ 1 ] s4!«Si-rs^m7>jfH©iift-c*4c 

[if *5 12] ( A ) fiS^*JWT©Xg : 

(1) ^^-^^^S•=&^v-^M^^«;s(l7y*^^a^^{cJ; 
oa^-r ^ c i J: f? . ( 1 > r^-r3^«jg* 

-C (R') (R>) (X) (1) 
(3:41. R'*JJ:VR'«ti-:i;l.a5^ryv-©x9^U>tt 

(2) B^ii2fi^(*©*ffi/^oy>;eb Fn->v;Wfcsjs 



^200 3- 1 1328 8 
2 

CiS*S 13] (A ) ^55-*iJWT©Xg : 

(2 ) 1^\<^Xm.'^<r>%.\,^7 =.)\,Wk'pti<^ i«>2 

*^«:-C*4it*]i 1 ~ 1 2©(,>-r<a*-Ji{ciB|g©® 

.0 CfS^Jl 1 4 ] t^-^Uj^M^fi: ( I ) tp> t Kai^y 

1 1 3 ©l»Tn*>-]B{c|g«©sg^fci4ffl^ 

(fS^l 5] t Fai/yjus^^ffc^ ( I I ) *i:t 
iOiij,^^ Kai>x>^yi/p+-y->-cabSi|^jgl^ 

1 4©i>-rn*i-5{cia«©i!fki4iflfij5!Bj. 
[^?g©»«B^ci»M] 

[000 1 ] 

fl^i . b K a y JUS^Wf fc^^fco: a^^^^ctitci'ft: < 
ifc iffl©t Kni.y;HkSlc:Wj:r;U'y:i;i.a$,s 

[0002] 

oi^y;i/S$^^fk^!8ji^jg§iiSc iJc J: fje^tttifi 
fi»Bj4^S:«fa*S^ga^P9 -2 7 2 7 1 4^{£:Ba,T^$4i 

[0003] L*^UAd:*ie>. S^tttfflfi)EiBj©f^||tt. in 

iJmm.m^^ob\c. ifi£«-{cj:ti.-ctta©ig(,»Di 

Si. ®fb14ffle£#i*iggfb-rs$T«:-€-©JBt^J*^-c 
jSl*X/>C*^5. h^iur©i4fiBfiT*J!gi9:34iTt» 

[0 004]-:^. ^iWatt*«Jtt{cLrT4>. gfb 

14fflfi£^©)teg*iS< UrSiliK L/T^>. «|{bttfflfiJc 

fcAO. ^©^(cffittmb^T, ®<fcK:igs$r©ji5fts: 

[0005] 

4. t Koi'yiWbSte{cJ:«)lgefbbf35Sg{bttm^ 
«:fci>-c« fma©iSi±-^=iig^-c©7 >x tr- K 
mmi^) ©iai±^*JDjgfei^cs. efbK:?gs$r© 
ffJttfiSf#(cff*iSfig{bl4jfflfiE«}«:J2«t-5 «>©-c*S. 



(3) 

3 

(0006] 

tc^i>^c< i 1 m^^ti i^^^K^s^fl^ ( I ) 

(B) t Koi^'jjws^Wfb^li} (II). 

(C) ^+v14M#SiJ (III) ^'Mm.^t-irz>m.\t 

[0 00 7] 

(A) t KO'>'J;Wb5lc;pI6lJaT.»l'^ri.jVS'&^* 

(c^^i < i ^ 1 ii^w-r i i^^^Ji'Stt^ft ( I ) 

(B) b KPi^y;uS^W<k^!B) (ID. 
(c) ^^vm^^M (III) ?:iif.?afiS^<!:-rs«{k 

(000 8] \cxrK.:^§m('m{t'msmycr>\.>xnT& 

<<t:r-;H^a^* ( I ) (cot,>T>> 

<i«(>*ife?B®e::.ji/ms^ft ( I ) (otEmimm 

ay^m'^i>cti^v^i>. m^st^fahkH.. (^f) t 

jl/Ki^Jk (y^f) 7e"JJUK-n--/ntfJl/. (^ 

*) Ti'V^UK'f V7'cif;U, (^i^) ri'VJl'K-n 

i";/UK- t e r t (p'i') ri";;l'®-n 

if) Ti";ji'©i^i'n's+i/'ji'. (^5?) ri'U^i'K- 
n-'N:^9^^k (-^ i») Ti"J Jl'S!- n 

(^f) Ti'UJi'Sjf'i'Ji'. (^f) 
Ti";;l'^K-f->^l'. (>^) Ti'y^l'i!7*r.;K 

yjU. (^iJ) T^"Jil'K-2-j' h+S^x^il/. (->{ 

^1/^-2 - t KO^^S^i5^;K (p<if) Ti"JJl'©-2 
-t Ka + i/^PtVl/. (-rfir) Ti'DJl'SJ^rT'J 
Jl/, ( j< ) T f JUKi' (--t ^ ) T i"J 

K2-r5>'i?^u. r- (^i'i">'n-^jU:i-=^^^'-7'n 

^5^;ux9^;k (^^) 7i";;l'^2 -A-^^l/^ax 
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;U:t (.X ^ ) 7 i"; 7 jVrt O ^ 

JUy^Jl/. (y3») 7i";jl'e2--'<-7Jl'*oy5^JU 
_2-M--7JUtaj:3^;l/^?-JU. (.Xi?) 7d7'J;Ht 
2-i-^-~-y )\/-^n^^l/)\/x.^s\^. (^i?) 7i'i;jl/Bi 
2-A-7JU*af'5x';l/x9^;l'. (^■Ji') 7i"J^l'©2 

7Jl'+-il'x;i7-Jl'R0^i^7;l'+Ji'X;:^f-jl' ; 
7 VJl/K©* y 7J1/+ Jl/i X-f-;URC; 2/7 Jlz+Jl/iX 7- 

20 F. >^f-7'JJl/VU>^5 F. 7xr.JU-ru-r 5 F. "ytf 
F^Ovu^s FJR*>'v- : 7^^ 
ijp::. F >; ^ D P- F 'j^L-ll©^ F 'J;l'a^W 
hf-^HS^y-?- : 7i";^t'7 5 F. y»i'Vil'75 F 
l?©7S FS#Wtf.=.;l'3S*>"^- : StMtr^ju. 7"p 

f:i->mt^^^l'. bVN'iJ>i!h^:::Jl/. ^SS^tT^Jl'. 

Sfi^ilt:::;u^©i^^;i'iXr^i'^: x?-u>. ^Pf 

u>tfSE07;i'ir>s: :/af5^i>. -Yvi/uv^c^^ia: 

7VJU7Jl'3-Jl^*iW6n.2). cn6». #a-cffl 

fc. ^«5©i|J!ii4^*>e., uvjR-try (^ 

«. 7i">';l'©i:=^^Jl'*''-7-RUf-^i'i"JJl'ffi!J-:^ 
. 7^;U*yv--c&»3. 1$«:S?*L'<»7i'y^l'i!xX7^ 
Sk:st*o<«. 7i"j;H!:?'^Ji' 

j&{tb©*>'v-ifttt^, M«:»:'P5'^^fl^S-«*"c: 
4>iKt>&<.>©BR«. cn6©w$L<->*>"^-**a 
ftit-c4 0%^*nri,»sci*s»*u>. ^c*j±iB^ 

40 ( ^ ^ ) 7 i"; ^l-^i 7 f'J jw®*s 

(0009] **M©ffl^t^ ( 1 ) ©^J-^-tt^^ff. T^c 

1. 7OTrft«3. J:»3»*U<ttl. efclT-CftO. 
3e.«:Sf$0<»l. 51UT-C*0. !^K»$L<« 

*«Wt?©GPCS(l^K:*>t,it:». jfi:i;. ^sfttBiur 



[0 0 1 0 ) ^mo}^::.)umm^mmi^^mit 

^icmmitfn^AS^ 5 0 0-1. 000. 000©«I1 

mtb<. 1 000-100. ooomcic^tb 

<M^»(0'^f&m>^mM<Di^~mm^f^ (Dim 
7 i>i7)\^m^i)mt L- < , y > y 7 y j; », 

loom 7;ber:^jUSo^;»,:^jgit,^jj^^g^ 

•So 

[0012] ^-mmviytDm-^^i t^tr^/mt 
[0013] ^mm^i^Ajm^m mmo-sm&'S: 
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mmiicM uxii^fj: i) Aa©#s©wt6s?rwr sail 

[0014] aiK^M^J (Ta^-) im^>tc^iPi3,U 

[0015] ^g§^4 - I 3 2 7 0 6-^«{c,T^3nr 

) 7 1 3 0 6-^^, ^1^=2 5 9 4 4 0 2#^$8. !^ggiig 
5 4-4778 2-^^|R{C5^$n-CC»S J: 

^•fi^^S©islH,> (Mw/Mn*i 1 . 1 - i . sga;) g 
[0 0 16]fiEo-C ^r;t^>ir7i?;^,;^g^^J ^ 

[ 0 0 1 7 ] y i^m^6immisi.^xit 
^^■^^mLmmifx^^mifi^SLx\,^<m^ 

[0018] r.;t>if^i;/;,us^^j(j^^^^^j. 
y-y-X7^^-(j. Am. Chem. Soc. ). 19 



7 

X (Ma c r omo 1 e c u 1 e s) . 1 994#. 2 

S/^^bfi^J (Atom Transfer Radi 
cal Po 1 yme r i za t i on : ATRP) iJc 

[0019] riji^>i^^-:^*^wfi^^j ®*-ct. W : 

(,^. C©M^i^S(l7i^^Jl/«^?£<!:0Tttt«A«Ma t 
yjaszewski6. -t)V - f:^ ■ 7 Vil 
1/ • ^%t]>VV^:^7- -t- (J. Am. Chem. So 
c. ) 1 9 9 5^. 11 im. 5 6 1 4M. vi^atU 
^zx-yVX (Macromolecules) 1995 

2 8<S, 7 90 IH. J^>^ (S c i enc 
e) 1 996^. 272#. 866H. WO96/30 
42 l#4ilR. W09 7/1 8 2.4 7-#iij«. W098 
/O J 480-^ftffl. WO9 8/4 0 4 1 5-^«l. * 
S(,>ttSawamo t o6. •7i^a^:U+*-;l/X (M 
a c r omo 1 e c u 1 e s ) 1 995^. 28^. 1 
7 2 1 H. !|$ia¥9 - 2 0 8 6 1 6-^^i$a. ^H¥8 - 

4 111 7^4:^ffinci'Ai^ife>n4. 

[0 02 01 if?mom-^nvv>f})m^''C\t, 

Cu (I ) .4fti!SiUTfflt,>fcB$©Cu (I r ) 

ftl3i*4*tB'r:&ffi"r*4 (Macromolecul 
es .1 999.32. 2 87 2#M) . 
[ 0 0 2 1 ] *I*?§k:*5C>t. cn6©'J tr^i'^y* 
;ua^© ^ ^ f©:^^*ffiffl-r 4*>tt!|${cSil#t)tt&t> 

[ 0 0 2.2 ] WT(C. . y l^>i'^i;'*JVfi^fco(,>-Clft 

[0 02 3]*©^^. S-f. -ha*J/K{fc^^?Ci' 

©7i^;'7;Hi^?fi);&fflc^2>:/3ffiicoi,»-ci}iP^-r2.. c© 
®-&t?«-«RK:^:£^j:^ H o+->7 y-^y^ji/ (= N 
-0-) ^r^t^^^u+i-f f>i'SiJiL'-Cffli,^S. C© 
<J:^&jfc^!g)aiL/T«. |(R3£»Sn«ct>*<. 2.2. 
6. 6-S8S- 1 -t'•**y2^•=•^^*+^^5S^*^^•^2i 
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2. 5. 5 -g^- 1 -fCJ 'Ji/-Jl'5l"+i^'7i^*;l/ 
^. S«t FD + >T5>*^e>©-bO+J^^y— 

©^»4JaT©7;l'+Jl'S*iii^f4>S. 

K^HK 2. 2. 6. 6-rh5^f-il'-l-t^'<'jy- 
;b:f+i/9i>*^KTEMP0) . 2. 2. 6. 6-f; 

1 - f'^'Ji^-^V'sJ-^^i^^S^^Jl'. 2. 
2. 6. 6-f h^^?-^l'-4-:i-+V- 1 -t-^y-^ 
LO 2. 2. 5. 5 -f" h 9^ ^^l'- 

1 - tn';j^-Jl'^+'>^i'*-"'. !■ !• 3, 3-f- 

N. N-i^- t -7'^JUT£>*=¥i^7i^*-'H?*i^lf 

:ihn+i^7';-7i;*iV©f^0tC. 
y=^^i^;l' (ealvinoxyl):' y-7i'*Jl'^© 

[0024] ±a7i>*JU+ + 'J \^>{fmitv'^t})\^^ 

>irsiji*^Kc*tb. ■5'i^*;ura>&sijo. i~io*^u 

[0 02 5] viyt>)V^mtL>Xit, !l'*©<t^'& 

. K. 5'^a'^;^^^•-^^■=^='>K^©i^7i^J^A-:i-:^^•>^■ 

30 K^©i?TJl'+-'W''<-5l-+i^F!SB. i>-{V7'nf;l'>'>'- 
ri-^^i/*;':^;-!^^- h. t^x (4-t 

5K*-h?H. t--y^)lJ<-t'^l^4^^\-:t--i-. t- 
■:/^)lJ•^'-:t^ iy-< y^/x-V ^©T X ;^ 

t>, 3 etc. yN--:i-=i's^F©Rt)'3(cryi^x>rv:/^ 

[0026lMacromolecules 199 
40 5. 28. 29 9 3t?fRS3n-Ct<>2>J:^K:. 7^*;!' 

[0027] 
[<fc 1 ] 
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[002 8] ±ISCD- h n+i. hlt^Wj:6'<0^iyi})l 

[0 02 9] COm^mvi^iJJUm-^Vlt. WIS^^^ 

C.H,-CH,X. C.H.-C (H) (X) CH,. C. 
H,-C (X) (CH,) . 

R'-C (H) (X) -CO,R\ R^-C (CH,) 
(X) -CO.R\ R^-C (H) (X) -C (O) 
R\ R'-C (CH,) (X) -C (O) R\ 

R\ R^t7}imM^tfcitmSR&l--2 0<DT 

R'-C.H,-SO,X 

[0030] «a^^^y>^|:^x«'^oy>{bx;^!^::^ 

i^*;ug^4ff ^ C itcj: 0 . { i ) {c^^jf^jg 

-C (R') (R') (X) (1) 

R'Ri:^R'«i^x;b,^cE,y7-©x^U>tt;F 

*7pr. ) 
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[0 03 1 ] rjiirjz.jmi^ri^w^ayiymt 
10 fcfiKs^ti-r, mtf. -flitjc (2) {c^t-«js* 

R'R'C (X) -R'-R»-C (R') =CH, (2) 
(S*. RM**jR. Sfctt^^^l/B. R'. R'«* 
^. Sfctt. ^S8J;i-^2 0©iii©r;b+^i'8. T'J 
-JUS. If/diT^^b+jb. s/cttfl!!^{c*jtiriscc 

a^Ofcfe©, R'tt, -c (O) O- (x;^f-jl, 
S) . -C (O) - (yhS) . itcito-. m-, p 
-7:cxu>s> R'«iS«^^. S/cB^^»l--2 

o©2fflii©waar 1 ^i«±©i-7^;^i|lg^;&^^•c^» 

BfftSR'. R'©at*0i|<tor». ^5^^US^ X 

[0 03 2]-ii^(2) r-^Sni. 7)lir:^}m'S: 

XCH.C (0) 0 (CH.),CH=CH,. 
H,CC (H) (X) C (O) O (CH,),CH = C 

30 (H,C) .C (X) C (0) O (CH.).CH = C 

CH.CH.C (H) (X) C (0) O (CH,) .CH = 

[0033] 
[^fc2] 




C02(CH2)„CH=CH2 



n»0'-2 0©SS[) 
XCH.C (O) O (CH,) .0 (CH,) .CH = C 
H,. 

H,CC (H) (X) C (O) O (CH,) .0 (CH,) 
.CH = CH,, 

(H,C) ,C (X) C (O) O (CH,) .0 (CH,) . 
CH = CH,, 

CH,CH,C (H) (X) C (O) 0 (CH,) .0 (C 
H,) .CH = CH.. 
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C02(CH2)frO-{CH2)mCH=CH2 



tUt 1-^20 OmL. m»0~20©Sia) 
o. m. p-XCH.-C.H,- <CH,).-CH = C 

0. m. P-CH,C (H) (X) -C.H4- (CH,) 

„-CH = CH,, 

0. m. p-CH,CH.C (H) (X) -C.H,- (C 
H.) „-CH = CH.. 

n«0~2 0(DSf^) 
o. m. p-XCH,-C.H,- (CH,),-0- (C 
HJ .-CH = CH,. 

0. m. P-CH,C (H) (X) -C,H4- (CH,) 

„-0- (CHJ .-CH = CH,> 
0. m. p-CH,CH,C (H) (X) -C.H,- (C* 

H.C = C (R') -R»-C (RM 
(S;4J> R'. R'. R\ R'. X«±iatc[5)i;. R 

asife^. -c (o) o- {x%^)\^m) . -c 

(OV- {TVm) . 0-. m-. p-7x:^ 

R' (iitSi^^. i^icU.^WM 1 ~ 2 0 © 2 iicDW^ 

>«S^*iffitt{l:3n-ct<i2.©-c. R^iorc <o) 0 
»^ 7 * - u ymm^Mt i>-jm\m'f u ^) < . as^ 

(O) 0S> C (O) •7:c::.U>S*5Sf*L/l^. 

[0 03 5] ( 3 ) (D{t^n:mm^mmi> 

CH, = CHCH,X« CH, = C <CH,) CH.X> 
CH. = CHC (H) (X> CH,. CH, = C (CH,) 
C (H) (X) CH,. 

CH. = CHC (X) (CH,) CH, = CHC (H) 
(X) CH,, 

CH,=CHC (H) (X)CH(CH,),. 
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*H.) „-0- (CH.) .CH = CH,. 

(±fB©SiCK:*ji>-c. X«fi^. ^fcfia-? 
^. n»l--2 0©^». mttO-2 0©SSt) 
0. m. p-XCH,-C,H,-0- (CH,),-CH 

= CH.. 

o. m. p-CH,C (H) (X) -C»H4-0- (C 
H,) ,-CH = CH.. 

o. m. p-CH,CH.C(H) (X)-C,H,-0- 
(CH.) „-CH = CH.. 

10 (±fB©SSC«:toi>t:. x»fi^. s/ctta-? 
^. n«0~2 0©iiSt) 

o. m, p-XCH.-C,H,-0- (CH,).-0- 
(CH.) .-CH = CH,. 

0. m. p-CH,C (H) (X) -C.H«-0- (C 
H.) „-0- (CH,) .-CH = CH,. 
o. m. p-CH,CH.C (H) (X) -C,H,-0- 
(CH.) „-0- (CH,) .-CH = CH,. 

(±gB©SKK:*ji>t:. x»Ja^. ifcBa-? 

Ig. n«l~2 0©^a. mtt0~2 0©fitit) 
HfiS: (3) -Cmitx^it^i>mihti^, 



(X) -R"-R" (3) 
^ (H) (X) CH,C.H.. 

CH. = CHCH,C (H) (X) -CO.R. 
CH, = CH (CH,) ,C (H) (X) -CO,R. 
CH. = CH (CH,) ,C (H) (X) -CO,R. 
CH. = CH (CH,) .C (H) (X) -CO,R. '' 
CH, = CHCH,C (H) (X) -C,H,. 
30 CH, = CH (CH,) .C (H) (X)-C.H.. 
. CH, = CH (CH,) ,C (H) (X) -C,H,. 
(±fB©SiC«:fci»-c. X«em. */ctt3>i7 
RkimWL 1 ~ 2 0 ©r JU+^l/S. T 'J -JUS. T 

[0036] 7i^^|^-^^s^:W■r^.'^ay>^t^^^/*:^ 

jMt-^©:Rft W*^lf ^ «. 

0-, m-. p-CH, = CH- (CH,),-C,H,- 

so,x. 

0-. m-. P-CH, = CH- (CH,).-0-C.H 
40 ,-SO,X. 

(±tB©§^«:fc(,>T. ^^. S/dia-^ 

^. n»o~2o©si!t) m-chi>. 
[0037] ±ialiyiltt'>'J;^»?:W■rswtS''^oy> 
{ttiibTiiittcrossn-r. t^^»-«ffiS; (4) tcn^ 



CH, = CHC (H) (X) C.H.. CH, = CHC - 

R'R'C (X) -R*-R'-C (H) (R') CH.- [Si (R") (Y) . 

O] .-S i (R") (Y) . (4) 
(^ilJ. R'. R'. R'. R*. R*. X«±iatC!§]D. T'J-Jl'». T7;U=^^Jt'S. S/d* (R' ),SiO- 

R". R"«. (,i-rn«>eS^^l~2 0©TJl'=^=;l'S. 50 (R' «iK?^^l~2 0©Hffi©e5{b*^»"CAo'r. 



13 

-■ c*-,rfej:<. gAj:^r(,»rfci:t,^. a«o. i. 

2. *fctt3*. Sfc. b»0. 1. $fc«2%^-r. 

* c i ^jgssf 5 © i -r ) 

(4) ©ffc^!g}?::a{*fifjK:0!i7F-rs^je>« 

XCH,C (O) O (CH,)„S i (OCHJ CH, 
C (H) (X) C (0) O (CHJ.Si (OC 
H,)^. (CH3) ,C (X) C (O) O (CH,) ,S i 
(OCH,) XCH.C (O) O (CH,) .Si (C 
H,) (OCH,) CH3C (H) (X) C (O) O 
(CH,)„Si (CH.) (OCH,),. (CH,),C 
(X) C (O) O (CH,) ,S i (CH,) (OCH,) 

(J:i2©Sai{C*j|,.r. Ximm. ^m. 3-?a nit 
0~2 0©SiS:. ) 

XCH,C (O) O (CH,) „0 (CH,) .S i (OC 
H.) H,CC (H) (X) C (O) O (CH,) .0 
(CH,) .S i (OCH,) (H,C) ,C (X) C 
(O) O (CH,)„0 (CH,).Si (OCH,) , C 
H,CH,C (H) (X) C (0) O (CH,) ,0 (CH 
J .S i (OCH,) ,. XCH,C (O) O (CH,) . 
0(CH.).Si (CH,) (OCH,),. H,CC 
<H) (X) C (O) O (CH.)„0 (CH,).-S i 
(CH,) (OCH,) „ (H,C) ,C (X) C (O) 
O (CH,) .0 (CH,) .-S i (CH,) (OCH,) 
CH,CH,C (H) (X) C (O) O (CH,) .0 * 

(R") (Y).Si- [OSi (R 



(8) 
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14 



40 ^ 



R') -R'-C (R*> (X) -R"-R' (5) 

(SCfJ. R', R'^ R. j^i. j^., ^ 

b. X. Yi,t±mcmo) ' • 

(CH,0) ,S iCH.CH.C (H) (X) C.H.. 
(CH,0) , (CH,) S i CH.CH,C (H) (X) 
C.H,. (CH,0),Si (CH,),C(H) (X) - 
C0,R. (CH,0) , (CH,) Si (CH,) ,C 
(H) (X) -CO.R. (CH,0),Si (CH.), 
C (H) (X) -C0,R. (CH,0), (CH,) Si 
(CH,) ,C (H) (X) -C0,R. (CH,0) ,S 
i(CH,),C(H) (X)-CO,R. (CH,0), 
(CH,) S i (CH,) ,C (H) (X) -CO,R. 
(CH,0) ,S i (CH,) ,C (H) (X) -CO 
,R. (CH,0) . (CH,) S i (CH,) ,C (H) 
(X) -C0,R. (CH,0) ,S i (CH,) ,C 
(H) (X) -C.H.. (CH,0) , (CH,) S i 
(CH,) ,C (H) (X) -CH,. (CH,0) ,S i 



* (CH.).-Si (CH,) (OCH,).. 

.(±ta®^S{cfcur. xitmm. a-j/js. ntt 

1-^2 0©^. m«0-2 0©Sii) 
o. m. P-XCH,-C.H,- (CH,),Si (OC 
H,) o. m. p-CH,C (H) (X) -C.H,- 
(CH,),Si (OCH,),. o. m. p-CH,CH, 
C (H) (X) -CH,- (CH,) ,S i (OC 
H,) o. m. P-XCH,-CH,- (CH,) ,S 
i (OCH,) ,. 0. m. p-CH,C (H) (X) - 
10 C.H,- (CH,) .S i (OCH,) ,. o: ra. p-C 
H.CH.C (H) (X) -CH,- (CH,),Si (O 
CH,),. o. m. P-XCH,-CH,- (CH,) . 
-0-(CH,),Si (OCH,),. o, m. p-CH 
.C (H) (X) -CH,- (CH.) .-0- (CH.) 
.Si (OCH,),. o. m. P-CH,CH,C(H) 
(X) -CH,- (CH,) .-O- (CH,) ,S i (O 
CH,),. 0. m. P-XCH.-CH,-0- (C 
H.) jS i (OCH,) o. m. p-CH,C (H) 
(X) -CH,-0- (CH,) ,Si (OCH,) 
0. m. P-CH,CH.C (H) (X) -CH,-0- 
(CH,) 3-S i (OCH,) 3. o. m. p-XCH. 
-CH,-0- (CH,) ,-0- (CH,) ,-S i \0 
CH,),. 0. m. p-CH,C (H) (X) -C.H, 
-O- (CH,) .-O- (CH.) ,S i (OCH,),. 
o. m, P-CH,CH,C (H) (X) -CH,-0- 
(CH,) ,-0- (CH,) ,S i (OCH,) ,. 

(-hiao#««:fc(,>r. XttttjR. ttdts'^ 

[0038] ±ieiS«ll4'>D;l/»;S:WTiW«/>ny> 
fb8jiOr«3 6{c. -m. (5) VTnSti^mmf:^ 

") ... (Y) .] .-CH.-C (H) ( 



20 



30 



50 



(CH.) ,C (H) (X) -CH,. (CH,0) , (C 
H,) S i (CH.) ,C (H) (X) -CH,. 
(±fE©s«(cfci»r. Xtt^ss. mm. tfcitB-y 
R»j^^ 1 ~ 2 0 ©T;l'+;US. 7 y -^US 7 

CO 0 3 9 ] Kn+i^;l'S?:^oW«^%ny>{b 
HO- (CH.) „-0C (O) C (H) (R) (X) 

^. Ritymmj-tfcimm^ i -2 o<o7)v^}m. 

7';-;l/S. 7'7;l'+;l/S. n«l~2 0©SSi) 
H,N- (CH,) ,-OC (O) C (H) (R) (X) 



15 

m. Rtt?K^M?-*/c»^^» 1-2 0 cdt;1'+;1'S. 

[0040] 
Hb4] 

o 



(9) 4$^2 00 3- 1 1 3 288 

16 

RB*^^*fcl*^» 1 ~2 0©7;!/+^l/«. 
T';-Ji/S. T5;i'+;i'S. n»l~2 0CDSSS[) 
1 2 oW±Wt 

[0 04 1 ] 

[<k5] 



10 



<Mn.p-X— CH2-CeH4-CH2-X 



CHa CHa 
I I 
wp-x— CH-CeH4-CH— X 



CH3 CH3 
I I 
o^p- X— C-C6H4— C 



{A*. c6H4»7x-u>s. litems AIR. mitti.B'>m) 



H H CH3 CH3 

X— C— (CH2)— C X X— C-(CHa)n-C ^X 

COjR CO2R CO2R CO2R 



H 



H 
I 



X— C— (CHJn-C X 

I I 
COR COR 



CHa 



CH3 



X— C— (CHJn-C ^X 

I I 
COR COR 



X-CHa-C-CH2-X 
a 
O 



CH3 CH3 
I I 

X-CH-C— CH-X X-C — C— C— X 



I 11 1 
CH3O CH3 



1 a I 
CH3O CH3 



CeHs CsHfl 
X-CH-(CH2)„-CH-X 



[0042] 



Ute] 



17 



(10) 
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18 



X— CH2-C-0-(CHj)„-0-C-CH,-X 
X— CH-C-0-(CH2)„-0-C-CH-X 



O CH3 



CHs O 
„ I II 

X— C— C-0-(CH^,-0-C-C X 

CHs CKs 
«>»i. ntt1~2 0©»a. ZliiSDt. JUS. *fctt3*a) 

X~CH,-C-C-CH,-x f"' f"' 

H J X-CH-C-C-CH-X 

X— c — c— c— c — ^x 

Ct^ O O CHa 



X-CHa-C-0-CiH«-0-C-CH2-X 

fHsO 0 CH3 

•••".P- X— CH-C-0-C8H,-0-C-CH-X 

CHsO o CH3 
w I II II I 
o.in*r- X— C — C-0-CeH4-0-C-C X 

omp- X— SOB-C8H4-SO2-X 



8^. 9g?. 10]^. tfcui imtm^^^'C^^m 
om, im<Dm. zmojiT^^.'^i.. 2fficDgtx»2ffi 

mtm-m. ^m-m. B'^itm-m. i^ri^m- 

m^i>m^. mmiS^i^ii>i,tcsbic2. 2' -trb->j 
i^l^L < «-e-0^m 1. 10-7*:f->hDy> 

-'>A©^';;^^';7xr.;^^^;^7v>^itt (Ruci so 



. (pph,),) hmmtbxiffmvibi, }\^=r=.^h. 

©fcr;^l-';7x-;i/*x7^>l§(* (Fee 1. (pp 

h,) ,) , 2ffi©iiy^jU©e;^hy7xr.;l.;j;;^7^ 
>if<* (NiC 1. (PPh,) ,) , acF. 2fli©--y 
^r;KDtx^>;:/?;^^^;<7^>m (NiBr, (P 
Bu,).) fe, ftfei^i LTj7iir&€,. 
(0045] M^Slott. Plfig-C*5*s. § 

-»<5ry-JU. xaf>'-;l,. yaA>'-;l,. 

y:/a>'NV-;U. n - :/g^;l'TJl'n-;k t e r t-'T" 



10 



IS 

[0 046] iss«$n^j:t>*s. 0 ~2 0 0 -c 

©ififfl-ctf ^ c i*ir t > »* u < «. 1 5 0 'c 

flaj?; (7) vm^tii>h<D-c^i>ctmftu\ 

H,C = C (R") - (7) 

(^'P. R" itA(.mximmwL 1-20 ©wtss*^ 
•r, ) 

HttiC (7 ) KfcC^-C. R'Mi*^X»i^^»l ~2 0 

6~2 0©T'; -^l'S. I^S»7-2 0©T-7-il'+^l/S 

- (CH.) ,-CH,. -CH (CH,) - <CH,) „- 
CH,. -CH (CH.CHO - (CH,) n-CH,. - 
CH (CH,CH,) -C (CH,) (CH,) 
CH,.,-C (CH,) (CH.CH,) - (CH,) «-C 
H,. -C.H.. -CH, (CH,) . -C.H, (C 
H,) - (CH,) „-C.H,. - (CH,) o-C.H, 

(CH,) . - (CH,) „-C.H, (CH,) , 

( n ttO «±©SSSr. ^mo^n^mt 2 0 WT) 

C 0 0 4 7 ] 3 6(c. PSS»3tl^cl>*J. M^W ( I ) 

[0048] 7JU-{rr.jbSiffi^<*©ilR©ifS^BSC * 

H,C = C (R") -R"-R"-C (R") =CH, 



(U) 4#ra200 3- 1 1 3288 

20 

<!:*> Hi«^IK©*^{C*.?,c£Ai»S H,^. iOJ? 

[0049] ±iBr JU^x;U««:^^{Cii>«c <<!:*> 

1 <iW-r trx;UJSS^«w. il^-C <) ( ^ if ) T ^"J JbJS 
ft^tt5rSB-r5:?ffi«. ^ii:¥3 - 1 4 0 6 

^¥4-55 444-^i:^f8. !}$ga¥6-2 1 1 9 

2 2#4ia^«:Bi7SSn-Ct,»4. L/*'l/35cAse>cn6© 

^a-c*2>©r. ffen^a^ttB. Tju^x^ussrtb 
'C^3na^s^i&©ffi*J-fliiK:2 w±i:^* < . 

^I5*«i5l{<> ttS©fi:t<>l^x;UJSS^«J-C*-5-C. 
[0050] i;<T«:3t:|%?^©T;u^rx;uS(coi,>riJi?a 

fi. 

^x;uS3»AffiK:oi>rgii'B-r«>*s. Cti^KiPfiSSn 
Sfe©t?B^Cl>. 
7J»/»x;»/a£©^A:^ 

(A- a) 7y;^;l'fi^. »SL<»yi^>y^i?*J!/ 

a^jcjro fxjui^g^ft^r^fig-r.s.Ktc, m^in^m 
(o-m. (9) Wfe.n€.ck^^j-:»i=-*{cfi^o 

T;l'^rx;USil|^tt©fit,»TJl'^rx;US^flf-e^o{t 



20 



30 



(0) ttcito-. m-. p-7xxu>a?:n^ 
0> R"»ii[fi51t^. */c«eSS»(l~2 0©2ffi©^ 

t»s*inb> ^^iW±©x-7^J^^^^$^ri,^-c4>J: 
c». R" itTK^ximm'^ 1-20 ©w^a^r^n^) - 

^ ( 9 ) (CfcC^-C . R' ' B*ISX»^JS» 1 ~ 2 0 © 
W«Sr*S. ]^»l~2 0©W«SibT«!|$K|!R 

ssn^dcc**!. ^8!(i~2o©TJU=i^;u». mmmQ. 

~2 0©T'J-Jl'S. K^lfc7~2 0©7 7il'+Jl/S3!)S 

- (CH,) „:-CH.> -CH (CH,) - (CH,) 
CH,. -CH (CH.CH,) - (CH,)„-CH,. - 



[005 1 ] 

(9) 

CH (CH,CH3) ,. -C (CH,) ,- (CH,) 
40 CH,. -C (CH,) (CH.CH,) - (CH,) ,-C 

H,. -C.H.. -C.H. (CH,). -CH, (C 

H,) .. - (CH,) „-CH,. - (CH,) „-CH4 
(CHJ . - (CH,) „-CH, (CH,) , 
(nttOti±©^t?. §a©^it^3R8fc»2 0felT) 

cn6©l*i-CB. R*'iO-Ctt*^X»^5=';l/SASJ;») 

[0052] Aifc. -»^ttiK:S^14©7;U-:rx;l.Si 
ft^©ffi07^l/^x;US?:»-ti-}#-:)ft^!K)4Slt;3-ti- 

50 =fAW&ttif*«!^-r4ti^«:B«^Sl&©i!i|«l*ei«^ 



21 

C005 3J (A-b) iJi^lyifvi^tDl^m^iCj^Oii 
f0 05 4] (A-c) s^£;14<Dm^l^-y^□y>ife>K 

M*C- (R^') (R") -R'o- 
R"tt±iaJC|gi;. R'V R"tt<!:fe{C*;U^< 

:^*iKrf2mi^!Kgi»-cfi&:^*i*^$fc«^^S! i - 1 o 
■r. ) 

R»\ R"©«^lR?|«<!:LTtt. -CO,R 
^^») . -C (O) R (^r hS) . -CON (R,) 
(75 KS) . -COSR (?:fx;^7";l,S) , -qn 

(- h yjus) . - NO. h a») ens 

-CO,R. -C (O) R*J<tC;-CN*J!|#{C»S 

UK i^Cfc. g^SR«^^ig(l--2 0©T;l'+^l.S. 

^ft6 - 2 0 ©T 'J -jmtfcimm^ 7 ~ 2 o ©r 

^^b+^US-C* «3 . i L < tt^Siii 1-10 ©T^U+ 

to 05 7} (A-e) s^c;tt©m^K3g-^^^y>fe 
7-fe ^;i'S© J: 5 rmm=s:mti7)i^-)m^mit 

7Jl'4--;b»;|:^-rS;<7JU;J<-jWk^!Bj. t;u>>. 
-JUS*#-rS'fyi/74v-h{t^. 7;uir-;i,s^. 

[005 8] (A- f ) S{c:f^©ig(,>g^_^^oy^^ 

^*iJ>/i< i<) i<iwrst^i;u.^a^{c. ma- 
fias ( 1 1 > (12) (cS^ J: •5«c7juy 

H.C = C (R") -R"-o-M- (11) 
U*. R". M'itlBmC. R"»^ai-2 
0 © 2 mmmmv 1 ^B«±©i-5-;^^^;&^^-c^> 

H.C = C (R") -R"-c (O) (12) 
(SJ*. R". M'«±tH{C|5)i;. R"«iS^^, * 

/ctt^st 1 - 2 0 © 2 moymmmv 1 ffliii±©x-f^ 

[0059] ^^W-Ctt (A-a) (A-b) ©J:-5^c 



J 1t«200 3- 1 1 328 8 

22 

©i ^ ^C7;Uer ^;us^:^-r Sga©W«^JK{t^=fc 
[0 05 5] (A-d) Slc:tt©iS(,>lt^-/Nny>^ 

(10) fcpif^nsi^yir-'b^r^^us^r^sr-r.sss 

[0056] 
<R") =CH, (10) 

[0060] (A-c) (A-f ) 

^^cs^Stt©i^^(,>g^s-^^^^r•>g^:&^^>;^J:< 1 ^ 
^-'i',¥^^i*©^fig:^ffti bz^^uy^ib^^mmm 

[0 06 1 ] (A-a) *>6 (A-f ) ©t|JT^>$lJ|ip*J 
ct'3Sa-r*5..fi>6 (A-b) . (A-t)<omtfi 

mn.K wTtc (A-b) . (A - f ) omxmic 

(A-b)jS«, t^-.'k^*yV-©y fcr>y-7y;!;;|, 

30 «^(c J: 0 t^r.;usift^{i:(ca^14©jgi,>r Jl' 

[0062] i^x>{k^©/i>^c < i 2-3©r;l'yx 

S<!:0r«5^7;l'yx;US [CH, = C (R) - 
R' :Rtt*gSX»g^jRf»l-2 0©W««. R' «^ 
^l-2 0©ff«S-C*(j, RiR- tt2i»{Ci|!S^i, 

S tR' -C (R) =C (R) -R- : RitTHmXit^ 
40 ^l-2 0©W<as. R' ttig^l~2 0©W8l« 
■P*>). -o©R^u<tt-o©R' «Sc»{C|5I— Cft 

■a-cfc<fc<^«c-3rt»r«>i:t>. z:-o©r4-o©r' 

ifi.}:mtU\ R{3:*sgX«^|^i~2 0©W«IS 
K^Si!l~2 0©W8l»<hLrttKiRfEfel- 
2 0©7;i'+;us. ^Sifc6~2 0©7';-;i.S. 

50 [ 0 0 6 3 ] i A:. i?x>ft^1J,©r;u^r - IbS©^ 



23 

[0064] i^xiyit^ommt L-rttmtf. 

v:/u>, f'>i'ju>. ■:f^V'x>. l. 5 

[0065] f -;H^^y7-cr) y 

[006 6] .iy:t->{t^'&l<DmMMit. i^x.>it^<D 
»JfirA-5Ci*Jj(?$L'<. *f*L/<»l. 5fgJ£Lh. 

• 

[ (A-f ) a] 
(A - f ) a«Sft>14©Kt»i^^->'>ay>fe^?rii>^i 

[006 7] 7)lirx.)m'S:^ri:t-'¥i^7:^t>Jl.it 
^]^«-)3S^ (11) (12) tCmStie 

«>©*we.tii. 

H,C = C (R") -R"-0-M* (11) 

0© 2«©*«sr 1 ffil£i±©x-7"J^*g^4^^■c^,» 

H,C = C (R").-R"-.C (0) O M^ (12) 

(«*. R". M*»±8BKiiii;. R^mmt^^. t 

tcUm^^ 1 - 2 0 © 2 ii©W18l«"C 1 «ifet±©x-f 

tbXit. mK7>*-7: M;y^^l'7S>. h'J 
x3^;i'7s>. h y5=-;i'7 s >^©7;L'+;i'7 5 > : 

f-h-3'^5';UX5^U>i;7 5>, '<>i?;^5^;Wyx5=-L/ 
>h 'J 7 5 >^©5i< 'J 7 5 > : i^'JiPy, f3'J>l?© 
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24 

lg»tt{k^!B5©^a«B!rffi^«tC*t ^fl$ /cB/jN 

s. 

[0068] ±sSBuig{l:^!K)iJMS14{t^!^?rJSlc.3-ti- 

'-;U^7^l'erx;l/7;l/3-Jl/©» : x^-U^^'Un- 
;u*>'7 "j;ux-f-;i'S9k!!>7 U Pf 2/7;i'3-;UH©, 
: 7 'J^U^i y-Ji/. 7'Ja^>':7xy-;i/l?©7Jl/ 

10 4--i>-f>K. l^x;UftK?SE©7^l'^rx;l/S# 

[0 06 9] MM3*t*5=-3f>-C*'3. WOW^tLX 

'^A-f:i->*^lf6nS. 4m7>-t:^'i;A'f:t>iU 
-CBt- h^-><?-JU7>-=6j:-'?A-Y*>. 7-f-5i5^JU7 
>*::.':;A>f :i->. -f h7-^>S^;I'7>-t:^'5A>f^ 

hy^5^->WH7''>'^l'7>*x>5A'f:i->, f-h^y 
9^;l/7>*^'5 A J: ? ^Uf-^ ^)V':^^K 

20 »ssL<»:^^y•i/A-^:j->. * 

y5A'C:t>r*s. 

[0 07 0] af+*^7-:j->X»*Jl"l^+t^U- F7- 

<. JfSl/<Bl~5Sfi. J:0Jf*L'<«l~2^ 

K » 1 . 0-1. 2SSr*4. 
[0 07 1 ] C©Sl&«:IIJfi-rS«fjiil/'C»!|$«:|(BS 

;Ux— f^b, 7xy-;K i^-^ ^*i''<>^f>^©x- 
{[:^{bJc^l^^ii: 7-fehx ^ 5^ji/x?ju>r h>; ^ 

V r/^^^i"^ h >l¥©-!r h : ^ i» y -jU. 

x5fy-;i/. r/a-'NV-ji/. ■^y:?'n>'>V— n-"?* 
?';i'7;U3-;u. t e r t ^1/7 ;U3-Ji'3?©7;i/ 
3--'i'JS^!SI : 7-fe h X h y :/n f:i-x h y 

h y;i^©^ h yjum^Ji : S^Stx^^^u. B^gt:/ 
5^;P^©x;;^f-;i'^)g!li: x5^u>*-7K*-h. 
t^>*-5i^:^- h^©*-!K*- h^R^Ji : 
^x;l'A7 5 K> i^y ^Jt'7-b h 7 5 Kl?©7 5 K?S^ 

m>*ci*ir*s. cn6©iiJ-ci7'feh>. y^g^ 

h7 5K. '^+-y-y9^;l'*X^^y Fy75 K. 7-b 
h X h y m(S^mMm>i^ 0 L/ 1^. SiCSKJiK 
n?ct,>*5. HKK: 0 ~ 1 5 0 X;. J: D K »^ 

ja~i oo*CT?*i. 

[ 0 0 7 2 ] $/c. SiSffijiSlli L-CJgtc;i^fC7 S > 
7>*X't;A^. i/^-^^x-T-^Uffi^^jSSiBlL-C 
50 4>J:l,>. 



a4) 



25 

[0 07 3] tt-J^7-^>x«/^ji/^<+j^u- hr- 

[0074] ^::-)Umm^W(0mm(.itm'PiCx.Z7^ 

(A-g) tv')^M.M\-d^^^Y<Dji:')tj:im^mi 

[0 07 5] (A-h) T>;^I/>ryi/T4^-M?<Dr;U 

[0 07 6] (A-i) (y^?) r^/y^uKi'P'; K© 

[0 0 7 7] (A- j ) r*'>;;bi!^<Z)r;L'^rx;l,S^ 
[0 07 8] ( A - k ) 7km»=&WTS l^^^USfi^i* 

[0079] i^-f y j^t:^- hft^tt. !|${c|iBS3ti 
ma. ^;^^'^>i^-^yi/r^^-^. 4, 4' - 
y->74^-h^ +->'JU>i>>ryi/T*-h. 

i;U>y-f y'>T:^." h. 1. 5 -:^7^?^>i;-^yix 

*»fbh;i'^u>s;>-<y*^TJ^-h. *jRfh+j^yu> 
s^-Yyi^r;^- H> -fy^o^j^^-yi^r^-h^o-f 
y->T^-»-fb^^:^^pcfsci*iT^I,, cnp, 

[0080] J: ^■r<'*afcig*j^14^4d>-rfc«?){c». «fil 
^ii-^^9^^i^>iy^y>7^~h. *mi?yx- 
^ > V 5^7 4^ - h ^©5lf#s* w L & (, » V 



10 



20 



30 



40 



50 
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(B) tej:c?(A-g) - (A- j) mmvmi^^Tk 

[008 1 ] (B-a) ^iyfj jvm^ic J: IT) b:::.}l?^m 

^^r^^r^isfc, mtmeo-fla^ ( i s) 
ism. 

H,C = C (R>') -R--R'.-oH (15) 

[0082] (B-b) y fcr>^7i>*;u«^(cj:0tr 

7;u^^;U7;U3-;i/4SlS3-&sm ♦ 
[0 08 3] (B-c) m«!|$ia:iP5-2 62 80 8 

[0084] (B-d) mii!gra¥6-2 39 9 1 
2. 4$IS¥8-28 3 3 1 0{c^3*i4J:^fejai|{t* 

[0085] (B-e)m«1$ga¥6-l 16312 
{CTTcSnS J; ^ /j:7-'l'n-;ua4jfilBij{Cffit,»Thr::-;l/Jg 

[0086] (B- f) m{i!|tg8^4- 1 32706 

5&<i:{C7rt3nsj:5)a:^ST. SIc;1^©il^l,>e^-/^o 

[0 08 7] (B-g) Sl£:f4©»l>^-7%ny>|S 

(16) fc^lf J; 5 ^c^KKaiWr ^.S^'ft*;!/ 

i s}- > irste; 3 «r /^ n y > s jtfj^. 

M'C- (R>') (R«') -R.o_oH (16) 
(^fi. R". R". R'". it±iiicmO) 

R'\ R"(oni-mmtu-at. -co,r(xx7^ 
)im) . -c (o) R i^hm) . -CON (r,) 

(7 5 FS) . -COSR (^tx-Xf-Jm) . -CN 
(-h'j;ua) . -NO, (:ihaS) aAs^Cfe,n5 
-CO,R, -C (0) R*iJ:C;^-CN*i!^K:»$ 
Oi*. a»liRttg^«gil^2 0©7;i'+ji/S. 



m 
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~ 2 0 (D7 'J -JUS* tcimm^k ? ~ 2 o ©r 

^)l=^)imvS> t) . W* 0 < 1 ~ 1 0©TiV+ 

[0 08 8] (B-h) jStt.tt©m^^->'^a'y>fe 

[0 08 91 (B- i ) SlEtS©iSi<r»^-'"'Ciy>ite 
^=S:'ptji < i 1 fflWr S t^-=-JU^^**fC. ««JA«- 10 
flSS; (1 7) *St>(il 8tC7S5ni«t^tc*B!a?:^ 

HO-R"-0-M* (17) 

(^cji. R"teJ:tXM'»Hute«:|5l(;) 
HO-R"-C (O) 0-M* (18) 

(^tfj. R"iteJ:ii;M'»Mi2«:[§]D) 
M\ Sie^, jS!li^«:oi,>-c» (A - f ) ©SiWr 

( B - j ) t^^i'?' i/*j;i/S^tcJ: 0 t^-Ji/J^a^ft 
fi^Sltv©^W*Sl.»«BiTS©*>"=7 
-©SlC^T^tc, ^2©*v-7-ibT. -»^*{c 



[0 09 0] C0J:^tMt-^tbXimicmM$in.tj: 

c»*».,H»ii: (19) {c^n3n-s^b^«5^*iwe.n 

H.C = C (R'M -R"-OH (19) 
(^cfi. R"teJ:C;R"«±aiOfc*>©ilBl«l"C* 
4. ■) *30 

R",S i 0- [Si (R") ,0] .- [S i 
") (R") 0] .-S i R", (22) 
HR",S iO- [S i (R") .0] .- [S i 
R") CR") O] c-S i RV.H 
i^tp. R"*j<fcO'R"«j^S!jl~6©7JV+m 
ttcit. R"«g^s^S!l~l 0©TJi/+;i' 

mitcit7'7)V^)i'U^mt. atiO^a^lOO. b 
»2 ^ b S 1 0 0 . c «0 ^ c ^ 1 0 0 ^fSifc-rSBS* 
mt, ) 

-m. (24) ra$na^tt->o+i^-> : 40 

[0094] 
lit! ] 

H R*' 

-(^iO)d-(^fO)e-{^), I J24) 
PP" pF 
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*±tB-fia^ (19) {cin$nsfl:^il/-c»!t#K:lSS 
A**iSl-C*4it>^Ci*>P>. 10- 
OVf'-fey'-iU. 5 — v+ty-Jl/. T'JJUTJt'n-Jl/ 
©J:^)&T;U^r-Jl'7Jl/3-Jl'd5S?$ LC*. ^AS^lf 6 

[009 1] *»Wr» (B-a) - (B-e) RC; 

(B - j ) ©J:^^c?KKS?:iSA^r6:^ffiK:^^ay>*^ 

[0092] (B- f ) *»e (B- i ) (CspCf^nSJ: 
^J&:SJt.14©iSl»^fg-^'>ny>|g^?:i!>:^d: < i Iffl 

i4©l»l»K*--'^^y>*S^*^^c< ti> 1 fliWT^.b^ 

[00931 (B-a) (B- j ) ©^fi£^S©^i 
5&>-C«>*(lfil!*5J:f)SB'C*«>*36>6 (B-b) > (B- 
i) <J>l5mmi^\j^\ 

«t Koi^yJl'S^W^b^ (II) tco(,%-c» 
(B) imot. Kai/'J>»l/»^W<b^!B}<!:l/T». 
( A ) fiS^©T JUS«:^«c < i 1 ffl©W-r S bf 
-;u^A^<*<!:S?=fg«: J: D ®{b-c* S t H o 'j 

Ci3!)5rt2>. mtf. -fla^ (2 2) S/clJ (2 3) 



20 



(H) <R'*) 0] [S i (R 
(H) (R") 0] [S i ( 

(23) 

(iC^^. R"fcJ:i>'R"{i^SS( 1 '-6©7;i'-tJi/ffi. 
^x^m R"BK^»i~i o©r;i'=<'Ji' 

S$/cB77;W+JPS?:^f. dlSO^d^S. e»2 
^e^lO. f tiO^f g8©SI»*^ly. *>-:>3^d 
+ e + f ^ 1 0 4jifc-r. ) ??©{b^«!l«rffll^S C bifi 

[0095] cn6tt#!i6rfflt»Tfc 2m&.±im^b 
( y ^ ) T i"; ju.^s^ft i ©ta ?§tt©is.'^.*^ 6 . 7 X 



5K 



:^Jl/S«:W-r 4Tia-flS5^ (25). (26) "CSS n 

^.ijfi«i^o+iJ->-?>. Hia^: (2 7) . (2 8) -cms 



(CH,) ,S i O- [Si (H) (CH,) 0] . - [S i (CH.) ,0] .-S 
i (CH,) , (2 5) 
(CH,) ,S i O- [S i (H) 
H) (R") C.H,} 0] .-S 



(CH,) O] ,- [S i 
i (CH.) , (26) 



(CH3) (CH.C ( 



29 

^100. httO^hgl OOOSa^int-. C.H.tt 
[0096] 

p(pr(SIO)j -] (27, 

CH3 CgHs 



(16) 



H CH3 

-(SiO)r(SlO), 

CHa CHzCHCeHs 



(28) 



S*Wr5fi»^4(:^iBj{c^tc. (2 2) *»e 



H^CH, 
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: (2 8) (C^StlSt KDS^y^US^Wft^^*. gie 

ofc©4fflt»^>ci*ir^5. CT,T;rS)5:6ta:. 1. 4 

— t>jri?x>. 1. S-'s+IJ-S^XX 1. 6-^7' 
1. 9-7'*i^i>^©|^{t*JS«fl:^. O, 

o- -i^ryjnfX7*y-;uA, 3. 3' -i^yjji 

[009 7]±ie-®^ (22) 75.6 (28) (C^nUfc 

[0098] 
[<fc9] 



r(osi)„-q 



(CHj)„ 



H^CH, 



H^CH, 




H^CHa 




9-(SiO)„ 




(sio),n 



« (C) 5^+y14f^^^jK:oi.T (I I I) »?:^ *-h';^-;p&;be-Ki*tr«H*, f h 
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(0 09 9] (c) f&^vi>i^^'mmm 
i^.tsmmmw. i. 3. s-fux (hut;!/ 

(0100] m^^i^ ') t> tit. rmit^ -<'^=&£fiS^ 

6. 

(Old] liip-Ch. -!r-<m*^tf»iett^fc^!B)=&Si 

*-^W^^> h :^ h L. I*. ^i>^£ < <!: 4> 5 0 m 
Vs.. H«:tt5 0-'4 0 0m'/'g<Dl:bgffia*WLr 

(0102] ±si<j>mm!isim\^mmv:m7nti>t. 

V D n >l9f©<J: ^ ^c/NO y >{ki/5 >5a : h y ^ 
[0 10 3]Sfc. SJ|[t0^i/>;:^7{cyi5^U>d/';3-- 

(0104] coim^^^')i}<oM:Wmt LXit. m?i so 
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«. H*TXPi/Jl/S(DSD°n«A e r 0 s i 1 R9 7 

4. R972. R972V. R972CF. R805. 
R812. R812S. RY200. RX200. RY 
200S. #130, #200, #300. R202I? 
^. H*i/y*iJ©iSjJ'D«N i p s i 1 S S'>';- 
X. m]h1Sm<m&mh e o r o s i l MT - 1 
0. MT-30. QS-102, QS-103, Cab 
0 tS?©ffia^Ca b o s i 1 TS-7 2 0. MS- 

5. MS -7, m&mmox^i.^i'-p^ji^ijt^hm 

(0 105] tfc. ^m^Ol-i-^htit. S{C*>^ 

«, &5um<mffa^i^}\^^y^. NewD:t;u'< 

±ffi*:i- U >i!{OffiD°o«'"'- KS/^l-, B e r g e s 
s P i gme n ti!Oi'U-.#3 0. S 0 u t h e r 
n CI a ya#3 3. *HNa t i on a I Lea 
dS!i© r-c>h> (Ben t one) 34j 

[0 1 0 6]>+y14Jg^<!:«. iHlKfiSgltKlcfcSttg 

sij5E«:tec>T. (ma. o. 5-12 

rpm) iiSii 2. 5~6 0rpiD) tCCfc 

SiigjiiaSg©aS<Dtb3>«iJ>%<ife5. M{c»5~1 
0©iBfflrt*sj(f^tO. 

<<mmm.^>>^^^(Dmimmmyc\t. m'& 
m±n, -Bj^sfii. immmi. mmfti^^m. 

fc<fc<, 2^JtU:4»fflL/-C^ctt>. 
[0 107] $/c, tfxjUJKS^m***. iSfAtttCfi 

< t F n J/ y ;l/fbtt!i{i:o(,>T >*|%l8©«!fbttiH)!!c«) 

(c, mcm.mt$titj:[,^i)K Mbtt^risis-r-sfcji&tct 

h-ni/y;HbMii*S5}jnb'rfc^ii, b Kni/yjHbW 

[0108] '7i/t>mihMt Lxitnimm^nr. 

iy- t - •:/^)V^)lt=^i^h\ 2. 5-i?yg=- 



(18) 
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2. 5-iyj<f-)l^-2. it--:/^)ly<)\,^^ 

iVifS.Jl-oit'^i^l'. a. a' 

+ ) y 7'D tvu'^ >-fe'>© J: 5 ^c i^T;i/+ jU-^ 

'^""'^+'»-3. 3. 5- h y^^^ji/ixi-a-^+l^^ 
CO I 0 9] S/ciB^^ltiSiLrfeiKFfCllBSSIi^c 

K> '!^h>^<i:©lt«c: . Pt 

„ (ViMe.S iOS iMe.Vi) „. Pt C <MeV 20 
i S i 0) J .^©e#-tf-;V'>o+t*->m : P t 
(PPh,),. Pt (PBu,) ,^(De^-*;^7Y> 
m: Pt CP (OPh) Pt CP (OB 
u) J ,^©a^-.-i;;^7T-f Pt (aca 

c) ,*Jplfe>n5. (i^cfi. Metiy^^jua. Bu« 
^^^bS. Vi«{^^^US. Phtt7xr:^t,S;£ao^ 

Ashby6<D^HH!Hfl*^3 1 596 0 ISy^a 

1 5 9 6 6 2^mmm^l<ci^m^tl^c&^-mtii^mm 

^:MCX(CLamo r eaux6©*@!^iflF||3 2 2 30 

0 9 7 2#iii*ie«ttitcia«3nfca^T;b=i^- husjaj 
[0 1 1 0] H(c. e^ffc^«i^©M«i©^ji L-c 

»> RhCl (PPh,),. RhCl,. Rh/Al,0 
,v RuC I rC FeC Ij. A 1 C I,, P 
dC 1, • xH.O. N iC 1,. Ti C !«. 

[0 111] cn6©«!jii**ttTfi6fflLrfcj:<. 2 
CO 1 1 2 ] Mjiffii4©.^>6^{kam si^-t u 40 

e^-lf-;Uj/n=<=if>^ft^, Pt (ac 
ac) .^*W4L<. H{C»eife-J^i;l,S/n 

i)K i^^ji/i^a^ ( I ) ©T^b^-juisi mo 1 (c^^ 

l/ri O-'-^-l O-'mo l©ffiHrfflt>4©Aiii,». 
S KB 1 0-'->-i Q-'mo 1 ©ffiiBrfflt>5©*iJ: 

l/T L $ 5*8^*1* S^n 0-»*;UJii±ffi(,»;Q:i,i:^*j 
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10 113] h^sm^mai^^i^mt^^t ltb 

CO 1 1 4] 
C^fc 1 0 ] 

I 

HC=C — C— OH 



R"*5l»ttR»©*i3il53*iafia^Stt{C;«C# < Hg^L 

■c*it). R'*st>»R'*i^igi,>^>©*siSia-c©ii?j8$ 

*-5.. fl?iaS5cttiSfttt©/N-7>X©infcT-b?^U 

-(k 3. 5-i;>9^JU-l-^:|=»^>-3-:j-_;i,^ 3 
-jifjl-l — .+-»-3-:i--;U, 3-x5^;l.-i 
— i>5^>-3-:*--;l/. 2-^5^;U-3-y5^>-2 

CO 11 5 ] T-fe9^u>r;b3-jL'3sm©i^iar-©if 

Co 1 1 6 1 
Cffcll] 



HC=C 



(^*. Rc. R,, R.«. P|-SfcttS«Cor. *3R 

M'i-tttiim^mi-doymtTKmmv^*). r., 

Rd. R.©^fg!©|gfatt2~6T'*-S„ /c/cL. R. 



(19) 
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[0 117] 

[{ki2] 

/ 

— Si-f-0— C— C=CH 1 



I, 



10 



10 118] 
[fbl3] . 



r'\ 




O— SI— 1-0— si—r' 
r'/ i' 
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<T5>{b^>$/c. *^W©®(b14fflfiX^«:. tK 
o->';jMbSfi«<i:L-cSi^^MJSiifflc»/cJi^. ®ik 

( 0 1 2 0 ] C ©r 5 >it^it. ^l-fpiC'ptji < 1 4> 
1 <iti±o^lM^4^tf{b^©-c*n«!^JC$iJ|iB»tc 

[0121] TSXb^tt. OT©filii=&W^-6«>© 

[0 122] 
[^b 1 5 ] 

R — N — R— N — R 



20 



1~1 0©g|!t«ra-r. ) ■C7n3n2.!l<yi^O=^=f->{b 
« 



[0 1 1 9] 
[^bl4l 



c=c — c — 



i UT«. (A ) fiR^fcJrUf ( B ) mf^iCi^-iC^BSir 
K n jWbfli!!IK«:>Ff bx. 2-10000 -t Ji/^ft© 



R»v l^-*A:»g^-7-C. Kmi(l~2 0© 

iiS©^ib*^s*/c{i7K^iiTr*o> si^Kiifet 
ri>rfcj;t,». j?aL<». ^^Sfci-2 0©Hi©ll 
fo^^bk^sr*!,. r' a. ^S!ii~2 4© 

2fi!ii©K<b*3R»-CA4. »S L < it. 1 ~2 0. 

©ISfag^^b*^S. istett. e?^iii~2 4©. ^#lg 
4*f4llfb7K^S (te/cL5l#m^©^fiSfflS?:g 
30 S!&:l>*>©) -Cfti, ) 

»* u»T 5 >fb^ij©:afte!li Lrtt. N. N. 

N' . N' -f-h5^^;l'i?U>-:;T5>, N. N- 

i>7%>. N. N-J^-/9^;t'X5^U>5^T5>. N. N 

^JU-l. 3--^UJ^>i^7iy. N, N. N' , N' 
-f- h'7l^;l',x9^U>i^75>, N. N - i?:?'?-;!'- 

1. 4--:fi'>i>7i>. 2. 2' -bt'Jt^^lf*!^ 
Ifen-S, Cil6©*rt. N. N. N' . N' -T^h 

[ 0 1 2 3 ] T 5 >{b^©fi^ffl«i LT«^(C$IMB 

ts{,^ifi. t Fo^";;Kb«!«i«:)l*or. i~5 0*;u^ 

t F Oi/ "J JWbj}!l!SI©rgttS:3^i ^ fc. 'PUt^i 
<klf^^14*!T*iS. cn6©T 5 >fb^!K!lB#l4-C 
fflt>T«>J:<. 2afeUi*fiffflL-r4>J:i,>. 

<3*tatt>*^BgcDi!{bttiii^!gjK:g2^-Ct 



(20) 
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»^'';'5A. iy'Jtl (ta.-A KJ^y^. cfci^tt^"; 

^B^fti^';*. isa-^';*. Fov-Yh. mit^ 

10 12 4] cn65(6«w®5%-c»£mtt->i;*. b 

fifct^is^Ktt, i(ct*-AKi<'y*. ttl^i^y 
m:mmm'o^i>, titpvt. ikaass (bet!rj» 

ffiKJ;^) *^5 0in'/&fe(±. Mm5 0~4 0 0mV 
g> *?Sl/<(il 0 0-3 0 0mVggg©iagSiK^ 

l^©2^y**j»$b(,>. */c-e©affi*5. :t;i.*Vi/7 

CO 1 2 6 ] li8?S?14©BC>i'y*^3c«ft©J:9:ai*fl<> 
!CcMi(^rtt. !^k:|igj£3n&c>*J. ji!!j|«|j£s^y* (b 

UiyjUp^ W#ffii/y*©l-:)-C*5B*>'y*tti^ 
<DN i p s i 1 

[ 0 1 2 7 ] s/c. mrnvmrn-c^imtmn 

/cl^ii^fCtt. S(CKfb5^i». kK*;U->.5a. 

[ 0 1 2 8 ] Mtc. mm:^)ityyAit. m^tmm^m 
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^J■f=9^^^;^- h y 7- y > ^/^H^OSffl* , T^y >ifm 
*Sffll,»^nrt>€,. AftFlIiOTtt. WT{CllS$n-5 
*>©-C»^cC»*^ ijVai^m. tizf^Jjm. -i7JU:f> 
ti-:f^}:ym. ■?>7=*>K, -^-^y^K. sy;^?^ 
>K> ^>';L' = 9^>K, ;^7-7y>K. '^'^>K. 
>K^©flti»Ki . -^nemK©:^ h y ^ a.' y .5 
A#©^g, -et,-c. -e476fliW©©T;U+;ux;^r;b*i 

X ^ U > 7 JU+ ;ux - T^^bjigsjx ^ 7^;U^fi|Kr iUa - 
^U«SMxxf';l.^<t. ^ti6©:^hy-i/AJa. jt7y.i;A 
*S^©SI»x^'f;PM^-/:^->l^^jg^^ Sycr;l'+ 

* y '^Aitap©;^;!/;}^ ^estt-f 

'^M.icMbx. 0. i~2 0®a%©«5Hr5aaT5© 

m>?>m^. K^©5^i'vtt-f>^{b!^©K»f«g> ^ 

5«^{c»)gM^*;U'>'>A4fflc»s©*iji?i ot*. 
C 0 1 3 0 ] -:;«r. S«^K*JUi/'j; AttlB^ofiis 

{Cf&DTTffi© J: 5 fb©?:ffiffl-r 5 C iTjJTt ^. 

to 1 3 n mnmmijji^wyAtit. jim^n-t^ 

(fiM) . ;^a& 5R5^ci'^^«0t){c^^-JnXL 

'i-'&^mti>m&ittsii,„ ^kcm^^m^^t^ mm 

±5 0m'/g«T©4>©WSL<. 2mVffJJU:5 
OmV«rWT*iEic$?SL<. 2. 4inVgt(±5 0 
mVgWTA5J:f)»*L<. 3inVgW±5 0mV 

©JS^fctt. -e-©%iijctis*i5^»r^ci>c<b*j$,i, 

[0 1 3 2 ] ft*y. JtaOii«©|iitt. a9}E?^i or 

J I s K 5 10 1 icmcx-mji-^tc^MMmm {m 
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mmfoitmmmmmss s - 1 o os!«:ffli<»*©*i» 
10 13 3] ctiho%mmtsm^'micfo.cx^iii 

1. Sm'/gWitDaMKK^JU^^OAtBM^K* 
10 1 34] 3S«H5f4:fflC>-5«^©aS/jnfi». t-JV^ 

tt^fti 0 0M8iJtc*to-r. ^aM'&s-i ooofi 

[0135) t£is. cn6<D*-Cfcg!t4-^>«Si4> l^tc 

^bSl£kK:llIS^c:.l§F*^ecSnIfi614)>^*Sfc^^>. «iS7ki^ 
•J ijifiW^mt SlC^*i/ 'j *©affi«:ia*ft!ia 
Ufc^)©*WtcS UfcSSSIjtt?:^^ U-^-ri.*/c«?)!^K: 
SfSL/t^ S/cffetc, iga*Si»«^i4l0S©:fces?)tcffl 

■rc:inc<Sa{b. fi3XKb?:EI-5Ct«:SW<bU 

[0 13 6] C©J:^fj:fili^4iS^i^ mT^^•J^->i 
) «. !|$k:|iss»^ n^cc»*s. rtsfifett? ■< 7-© 
«0fC^J (CMC) tCial!t.3nTt>SJ:5{c. jtS** 

ImmWT. *fiO<»5 0 0MmJitT. S(C{ffSL< 
»2 0 0 miaT©^^®4>'5.CHiW«SS©1it*4t?t»tS 

3n/c*^»3!)W6ns. l$tc. *j:bs*n. og/ 
[0137] Bijiajte^i^-'N'Ji'-^i L/t:. a^s^.^'Sju- 
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7Xyc;l/->tl,-CH*S{fi^i?©*JV->. 
-XAii©H2;l'Xi:-Z-28. EMERSON&CU 
MINGS©MICRO BALLOON. PITTS 
BURGE CORNING»©CELAMIC GL 

ASSMODULES. 3MS©GLASS BUBB 

LES. ->•;*v^•;^-><torJfl^K^i^©Q-CEL. 

*^?¥-b^>hK©E-SPHERES, v^yATviy 
10 a/^^U-^iU-C, PFAMARKET I NGSSIOCE 
. ROSPHERES. FILLITE U. S. AM© 
F I LL 1 TE. 7Jl'5t''>';l'->i L-CBSffl^lSJ© 
BW. i?)\/Ziz-7>'^>\^-'ytl>XZ\KC0kW>W0 
LLOW ZIRCONIUM SPHEES. 
>-'<;U->iO-C^m^i!{^U*;^7*7. GENE 
RAL TECHNOLOGl ES8l*-5K;^7xT*l 

[0138] SiFg^W8t^^^•J^->il/T, ssnefbtt^iii 
©-''5;V->i(»oI2li4ffi)ll©^<;l'-»!)iiWS^T*. iiii 

20 fbli©''>';i/-->icw:7 

^?af*©^^ji'->-cfca<. »?asij*^tJfe©=&S3 

[0139] cne>©*ellR>'^*i^->©*ftF!l^ LT. 

30 ARRi^fPHENOL IC MICROBALLOON 
S. lsJ<+5/^<JU->iL/rEMERS0N&CUMI 

NGS©ECCOSPHERES. ><!: bf 

EMERSON&CUMl NG$i©ECCOSPHER 
ES VF-0. •y-7>^<;l'->il/T:DOW CHE 
MICALK©SARAN MICROSPHERE 

>iLrARC0P0LYMERS8©DYL I TE 
EXPANDABLE POLYSTYRENE. BA 
40 SF WYANDOTEH© EXPANDABLE 
POLYSTYRENE BEADS. ligtiSl!;^?- U > 
-Ti";jUM''<Jl'->K:»B*^fi)c='Aij©SX8 6 3 

(p) mBs$*i-cc>s. 

[0140] ±12^-5 JU- > tt*!*-Cfigffl LT fca < . 2 
>©«ii4lll)»K. fl§mi3^:^7-}\^. ciy>. cii?>K 

^t?^ISrt4teJ:c?iB^©fmi44«^r4/c«)K:A!ia 
50 L//t*>©fefiMf -scisss-cfri. cn6©. 
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[0141] ^f;u->©#:ta«. micm^$htt{,^-ifi 

i^^Jl^mm^ 1 0 0 mS&iiCM L-c . $ L < w 0 . 
l-^5 0SU. K{C»SL<ttO. l~3 0Si5(Di5Hr^ 

*A:/<;U->©J:b«*50. U:(±©lS^»3-5 Ogp. lo 

M«:S?3;L<tt5~3 0gl5*iSfa:LK <nJ^J>B3^ 

©jJ<i;T;U+l/>i^r;3^;[,0x;;^5';l<S; hVi^l^i^ 
^l'*;^:;^- M; h?foy >ffifx 

U > y 3 - ;i,^© ^ y X - r ;b ;i< y ;l, i C h 6 ^ 
yx-f;l/.-J<y3j--jK7)*KS^x;;^fJUS. x-r;i, 
Si^d:i'{c^JftL/cil3?(*^©;j<yx-rjba ; x.i<+'> 

»!m.»m: -k^iiyym. 7yf>gE. T-fe'^-r^s. 7 

5f^l'S^©21iSg|ix5^U>i/ya-jl., iPx5^u> 
i'yn-ju. H;x5='U>i/y3-;u. 70fu>j^y 
3-;^ i^7'afu>yya-;u^2ffliT;l/a-;U3>> 

[0142] fiifiVli^^Hs^^Mb 00-1 5000 
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.[0143] ±sivm^^mm<D^^ii}^^mt. 5 

00-1 5 00 0ig2|gb/c*l. »3;b<tt800-l 
0000r*f). J:»)»4L<ttl 000~8000r 

[0144] ciii^aym^T^mmo 5 ^f. 

L/<> ri'yji/SS^ftjAJSiE.ccjfsoc*. c©ri"j 
^u.^fi^fttD^fiisffitt, se**>e,©ig«a^-c^p,tis 

ffl-a-Tiftiajsi^a^a (usP4 4 14370. #iibs 

59-6207. 11^^^5-58005. #^¥1-3 

1 3 522. USP50 1 0 1 66) (crf'fS^nSfc 
«>*^P©@fi!j{c{3:a:0$fSUo. -eotaii Lrtt!^{c 

19 9 9^1 om^m . m(o^m 

[0145] iS^^nI^lJ©^^^fl^?]^(J!^{c|IS^3n 

1. 7WT*Jj:»)»*o<. 1. Qiiirmmtb 

<. 1. 5OT*<3 6M:}fSb< . 1. 4WT*1!Hf{CW 
*0<. 1. 3WT*J«4>ifSLI,^, 
[0146] ±iBia^^ pJ^J^ #t?ujgigiJtt. #34^ 

«>'i:>S<b-rSfe©t?{JAj:t,., ttom^lcj:-:,xim^^ 

[0147] fiiichhssmHt. m^^micm^ 

[0148] ^mifrm^^im^commit. m^^ti 
^cir>*j. i^-^i'sat^fti oottfigptcs^oTs-i 5 
oafigp. sfs Ktti 0-1 2 0ftfi8iJ. s^mt 
L/<« 20-100 ffiaasT'* s , 5 ffifigi5*?ir« Dj 

[0149] ±iE©.t 'ytiuimmfMya^. *i8igcc*i 
mmmit lt«. ^^tti{cii>^t < i ^ i <i©b f 
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{Cttfc fa^^Vim^mt^ { I I ) (DS i -HSt 

fiBi4«^:^>o/db^!^*lS^*l/t». ttc^^mitmm w 

tt^&sara^b^tpKKb Kai'>j;u{b{c*t-r5ffittcD(S 

(0 15 0] Sfc. SJSt4l&iK?PHb^^tLT. lifts 

«. BMfc8irSir)^^{b4i8cLfc«). »#6!B!{CJ:DSII 

iitcfeSKWiRtJLfcO-rSCiA^e,. «S-C©-3f)S 20 
*U 0 0'CJiLh'C*2,W«{k^!W*«!^K:»*t(.>. SflT. 

-;Ui'j'D-^+-b>. ftKry^K 1. l-y7-feh + 
i^-a-yp-^V. 1 -■5>7'-fe>K^5=>,>l', 8-T-fe 

[ 0 1*5 n m^^mwt-^momm^t. «^ 

^^^t'J^^f* ( I ) ih Kn-V'jji^S^W^b^^J ( I 
I) iot Kai/'JMbJglStcj:S3;X7cfi<J5?jS«ii© 

^. t KPi^y^I/a^m^igJ ( I I ) (DS i -HS» 
Sl£tt#«SiHb^©^ffi!imSi©b Knjx yjWbSJtE 

3 ';:7c5Sligmig©}f5(i!c*s^3»c^K )S C <t *i $) 5 . 
[0152] SlStt^i|R^Hb^fl«b^jU?^S^f* 
(1)10 OfiMS|5«:>l;=ti/0. 1-10 OfifiSB. 5f$ 

L<«0. 5~7 0figg|J. !|${C«l~5 0lifiSi5ffll<> 

<S»J>i2^-C*€>^?[i|«!:LTB. mUtV)Vxly^ ^ 40 

n6»©;SSil»ffl^i*©i«jgi^K:ffli»t: J;t». 

;HSa^(* ( 1 ) it Fni/';;l.B^Wfb^!t53 (II) 
<t©S?liS«:j:0f#e.n5«fb!K)K:SS1i«:^t#-rs4)© 
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■7>. ^^-JUF ';-YV7'n-^>'=^^i/i/-7>l?©7Ji'1=;i/ 

T - 5* y o ji/:j-+5^:/D bJUjif h 

i h=?^i^i^^>^©i^^jHi:^fia?nS^Wi'7>S : •> 
i; 3 -> 7 x;^S : ;P ij »^i3=MJ->ffil?*J^Cf e,4aS. 
[0153] 'en^©*-C«>^^-cti{Ci;J<:^=»/S. (jt 
^) 7i";jl^. -<VJ^74^-h». -Yy>75?U-h 

+J^;l/»^SE©I^IR1M^-*J J: 0-*JRM^tm©M^*Wr 

7*-hS4WT'67;l'3+i^i'7>!SiL/Ttt. t- 
-/Vi^7*-h:/l3l^^l'h 'J->' T--fV 

h:/pfc:;l/^?jUi?x h+i/i^^>. r--fy->7 

-h»ifW5^^>S. : -fy'>7 5fU-hS*wr57 

)V) -fys^75? u- h^©-fyex75? hJ/^^S ; 
7 5^«*WrS7;U3+i/i'^>!SiiU-C». r-7 
$y::/atrji/h h+i^i/7>. t-7 5 >':/'of;i/. 
F yxh+e^i^^^. r-7 5 >'r»"nhVL'j<5^;l't?y K 
r-7 5 ^-^'PfJU^f^^^Ui^x F^t^i/i^^ 
>. N- (/3-7 5 >'x^;i/) -r-75>'7'Pb;UF 

F+i^i^7>. N- (/3-7 5>'x?^;u) -r-7 
5yype;M?^;lx>^^ h+v'i^^>. N- (/8-75 
yx^^ib) -r-75y:7"Pk"JUF'JxF+i'^'7>. 
N- (<3-7S ^x?-;u) -T-7 5y:'"oK';uy^Ji' 

F=^->>'^>> T-'?H' F>^nfJU F Vj< V^iy 
^-'•7>. N-:7ixji/-r-7 5 y^'PtJU F y y F + 
i-'i''3'>, N-'<>i>;l/-r-7S^:/Pf;WF F 
4^J^->5>. N-trx;U'<>*?jl/-T-7 5 >':/PtVI/ 
F ax F=^S^i^5>l?©7 5 ^S^W'>7>S : ^jl-* 
7"F«4Wr.57;U3=<^>'->7>ffl4l.rtt, T-^^i' 
*:/Fypt;UF F^^'i^7>. T-j<Ji'*7'Fy 
pf;uF yxF+i^i^^V. r--><^t/*:/F-?'Pf;uy 
F+i^J^^>. T->-'i'*7'F'7'Pf;l'^5^;l/ 

F+i'i^7>^©yjl'*7"F»^W^'^>» : 
5K+i';i'S*wri7Ji'3+'>s/^>^iL-r:tt. /3- 
.*;l/5j?+'>x?-;UF i;iF+i'i^-5>. /3-5!7;u*"=<^i^ 
xf^;b7ix;H^X (2-^ h'^^^'X F + *x) t/7>. 
N-/3- (t3)l'^^iyjt^)\,) 7 5-^x5^;l/-r-7 5 

F F + S/J/7>^©*Jl'5j^+i^5^7> 
a : ''^oy>S%*•r■57;^3^'»^ix5>»i l^-CJJ^ 
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10 15 4] $/c. cnss&^ttucsiaiftrfts. r 

So 

[0155] MfCCn^Oif-C^. ^{tttSiy^g^tt© 

+i^'>7 >Si L.r«. T - i*' y K+->:/a ^ 

e/7>> ^- (3. 4-X;K+->'>i;a's^^i^;l/) if- 
^Uh y> i8-(3. 4-x,-l<+i^i.i7n 

T-^:Sf4' y n^t^i^^'pfjvh y^ ^_ 
^^fi'ya4^i^:?'at;uhyxmis/*/^>^ T-Ti' 
ya+i/7-ntvn- y^ l-:^j^i/7>, r-Ti'Va* 
'>>^afJUh y X h=5=i^i/7>> ^i'i'y P+i/;.<9^;l. 

iyi^^ly^ Ti'yo+Wf-;Uh yy T 

[0 1 5 6 ] s/c mm^Micm^sit^tcibic, ^ 30 

tSC<b*s-ct^,. ^«S14J^y;l.S^^MJgit-C«. 

[ 0 1 5 7 ] i^5>A' 7 7' y > ^8iJiyii-©:ftf*0iii t-c 

[0158] ±smmm^^mit. 
(I) 1 0 0Mg|5«:j*br. 0. oi~2osfigpi2 
^•r^.©*<»sui^ 0. 0 1 tt3iSB*ssr»«st4© 

M§;?ff*-^^s. jfiFSL<«o. i-ioasspr* 
0. ig«:Sf*i/<{3:o. 5-5ffiffig|5r*>-5. 
[0159] ±ie««tt<^^*J« 1 aScrj^rfi^fflbT 
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KS^xxr;US, y >S!x;^f ;l/S?ci'^^-r 

K. fel/<«x-f^;U^= KS^f*. x?^u>:t+-!f.f 
K-xtVAot Ky>^tit^f^w, ^h=^ix#yx^u> 
yy 3-;bTi' y u- h^i'-cf^a3n?>«mi4^- 

^©«> ^!4"Cffll,»r^>ct:<> 2ffl«±*flffflLr4> 

#(c$lM«Aj:(,»*i. 1 0 ' Q c m- 

1 0'' Qc mttj:^^^icmmri>Ci:i)miU^t « 
Stt#^M©SSMaWv (A) fi5i^c!)l^x;nsa^^ 
1 0OMgU{cSstl,0. 1~2 0 0SSSU. S^fCttl 
-1 0 0«SSi5ffll,>iCi*JW$Lt>. j^ft]S*Jil>^cT 

[0 1 6 0 ] fflt,>^>zi«14r^^!e}!H©ii5i$,?,i,> 
{i^Jnfitc J: o r tt. t K ns/ y ^WkStS^rffi^-ri, t 

«iiftfe©f'Pi?:^jS»tfx;b3^a^f$ ( i ) it k 
ni/y;us#W{t:^!B3 ( i i ) «ffi,lP©g«^-cii^T.5 
ciAi-ets*^ mimomufi^. r^i/^rxji^it k 

nixy;uS©*jUifc*J5~0. 2©|SH(c*SC i*JfiF 
$t<. 36(C. 2. 5--0. 4-C*Sci*S!|${Cffi 
Lt*. *;H:b*J 5JW±(cii5:Sie{b*iqF+^r-<i-ot 
©*4»S©/J\$l»«fbDL.*i»?)ti-r. iyt. 0. 2 
J:«3/jN$t,»i. g!{bS^)®fkej4iK:j§t4;rj:t Koi/y^u 

[0161] ( I ) i t KP'>y;US# 

W<b^ (II) i©igfbSJott. 2fiS^:&jg^LTj!ia 

t'">t§(**^<t»)jlf*Ot>. C©t KPixy;Hbft(!Ji«. 
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[01621 efbiaS«:-:>t»"t:tt«F«:$)liRtt«ct>*«. — 

flSK:0-C~2 0 0*C> W*U<»3 0*C~1 5 0'C. 3 
P>«:ff $ L/ < » 8 0 'C- 1 5 0 'CVmit^ iiiOifiJ: 

)imicntis i - HS©ffj]n5f5K:i»t»-c». s^ta lo 

1 0 0"C- 1 8 0-C(D©Hl^"Ci^®<t3-lii©*J»$ l> 

t». 1 0 o-c<t«3(£c»iaa[r». ffifiS«!3a<Bfja3c5gi4«: 

[01641 $/c. C©t Ka^"JJWbft!i!S«:BI)l»]K^ 

i&ffli(s^*^tf<b^i5}-^T 5 >it-^i:mmLtcmit\i. 20 
j:be?e!jiiia-c4>Bi'iasstt{c«n^.c<!:*^ 

im^nm^^^it. 3 0 •cw± 1 0 0 •c^m<om.-c 
^i^otmt. Lt,»*i. 4 0 'ciiii 8 0 'c^m<oufSx^ 

O-Cfethl 0 0-C*jffi©Sg-CiSI!l)3-<iSii<>{C. S 
6 (C 3 0 'Clilii-CSSS!) 3 1* &3!)5 lgg{bSl£5:*5 C ft 5 C 

(RIM. LIM^) ffllSlllliLTm^SCi*)^^!^ 30 



^tticSn •& i C > ^ H.'^.A^ 6 84 HifiSJ^K: J: S 4> ©*iW 
-Y^i'tt. ^^^l-A. //x^r-, h. AX^'cJl 50 
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(01651 s«:> :^mm<Dmitw&jmti>hnf:>tifc 
sj^f^^aJn^aio-c. §iaf«j#©fca>©i/--iu*t. //^x 

©ffia(jK±«. mf*SIJ&©i!S«f*. 1#«:'5-^>K'>-Ji' 
#:fiiSffl©i»*'>*f k*^-^* 

irSiJ/^' + ^.^iDJ^Ui bPi'-Ji'^j: ij^.«MIISffl© 

PMtf. »>-';>i/l^. ViWlU. R§at^. i2-;;7"-f 

•7-«?K:^fflrts. ■€-©flfi. «=^A. 7*- 

[01661 
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(26) 



003-113288 



c 0 1 6 7 ] rsBm&ms^G^itm'P rgpj iej:^ 
r. 

10 16 8] Tsa^ifiw. riK^i^^Sj is^u 

«0/ct©S:2* (shodex GPC K-80 

2. 5:lB|Dmi(^)M) (shodex GPC 
K - 8 0 4 ; BSfomi (^) |g) jt^Utco^rt^-cffit* 
GP c^jSli or D a4^;UA4fflt»fc. 
(SiiMl ) Sfig©*iJ:c;jgmaff»© 1 0 L©-b/<5 
:/;l'77X3{c. CuBr (3 6. 02g. 0. 251 
Imo 1 ) 4f±ii^. SC£;^|^*Ssgffit^L//c. T-b 
H;;l/ (6 1 8mL) <&fti;i. :t -/^UA;^*? 0 "C 
■CI 5^MJg»0;fc. Ctlfcr^' (3 6 0 20 

mL> 2. 5 1mol). 7^"J;UKx?jK5 0 Om 
L> 4. 6 2mo I ) . T4"J ;l/i!2 -y f-+i^x?;i/ 
(375mL. 2. 91moJ). 2. 5-i/:/n*T 
i;e>Kyx^;Kl 5 0. 8 8g. 0. 4I9nio 
1) . '^>ir^5^;U*?i5vu>|, 7,^(2. 18m 
1. 8 1g. 10. 4 6inmol) (cnWPfhy 

SfJtLJi*«6. 7i"j;l/K:^?^iU (1 44 0mL) r 
^";;U^x5^;b (2 0 0 2mL) . 7J'y;UK2-y h 

+i/x5^;Kl49 8mL) ©S^?g;&2 1 0^>*>WT 30 

(7. 63mL. 6. 33g. 36. 5mmol)^ii 
iDt/c, mmi^^ 0 3 3 O^^ijgf^tc 1 . 7 - rti* 5f 
J^x> ( 1 236mL. 922g. 8. 37mo 1) . 
h'Jr5> (26. 1 6inL. 2 1. 7 1 g. 0. 12 

5moi)s:ftii. mmi o'cxib o^wmn 

Utc. 

CO 1 6 9 ] Sf6ii^!gj5r hJUx>-ci&JKL. jgttTJV 

i")}my^ji, Ti^vjmj^^ji. ri^'jjm^b^ 

fO 1 7 0] SSSiff^l 0L-feA7:/;l.7^;^3{c. ^ 

ffi^f*[l] (2. 87kg) . g^K*.;^;^ (7g'' 

5 7 g) . N. N-i;y9^jl^K75 K (2. 9L) ^ 

ttii*. s^sisKT 1 0 0 -cm 2^ra^]nia®?pb/c 

^ik. hfl'J^.'^V^SlLfc, F-JUx>{c::p)S;S:!lf^» (K 
Bii6j:v:m\mmti'j':;A) <&rgtt7;^s:^*7A 
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S^ft [2] 

■^0 1 7 1 ] SeSigf^l OL-bJi^-^jiy^yt^aic. ^ 
fi^<*[2] (2. 8 7kg) . 
3g. ^fOfbm +a-7-K70 0SL) . K 
0*;H^-^ha(14 3g. ffifPfbm +3--'7-h- 
5 0 0SH) . [.;ux> (5. 2L) ^flrii*. 

i^T 1 0 0 -c-c 7 mmmt^Ltc. mmmmi&ic^ 

0 ^:^mmm^» (mm 13]) m?t, n 
^timm^om^m'fmitG pcmm ( y x ? 

L'>g!S) (Cj:f) 1 8000. ^^mmai. 24V 
2f@-r*o/c, 

CO 1 7 2 Kifc. JWTOHJg^-ClRfiljS^n+f-XDa 
». il[<*'>n+lf>©s i H»*J. [3 ] ©7 

;U^^x;bS©2. 3 2^fi^<!:)iiJ:5iC^Sbft:, 

(^w 1 -5 . iti$«^ 1 ) ( A ) fmt {.xnmm 1 

-Cf§6ia/ci«^ [3] (7;U^x;l.S«o. 158 
mmo 1/g) lOOMSUtc. (OfiJ^iLr^i 

3*-:-f>hp-;i,{c3@iiLfc. C©jg^!B){CE 
(B) «»iLrilltti<'D^=f-> (»^t}3Kipi^5 

*^*-r4 : S i -HSa 3. 70mmol/g)^ 
3cm?aL/fcf^. c:*a6©fia^!Bj©ttg;& 
EMtteit CS'J^Sg: 5 0U EDHS" . (2 8 

CO 17 3] C©E^i. 3-i/tx;b- 
1. 1. 3. 3 -f- h 5^?-;i/i;>i/n+-y->) 
ftSSd. 32 X 1 o-'mmo l/a 1 +2^U>^?$. 
7;l'^rx;l,S{c*fl.-ca^*ll * 1 O'^^S (^r;I/ifc) 
iJiSi) . 3. 5 1 -^i|i»x>-3-:^ 
--'I'. SO*, 7- h "7 Jt ^JVX^ [^lyi^r = > (TMED 
A) ?rJ^-tg^b/c. C©J:5{CLr?f6nfc!g{tttia 
eS^*5 0*C©K^:i--:/>|*g{Cr. 3£»|K?aL/c^. 

;^7- 1- >; y iyKi^ib^^^ Ki^tciiiofct© (r 
rjit>^i3~ h '} -p'Jii^^tUmncWtiHytci^o) i&i 5 

o'Cicxmit^itft. 

CO 17 4]Jt|Mi!lliL.r. 9^+ytt(^^SiJ^:iB^u 

c 0 1 7 5 J m^isj:ufwmmm=!:m i tc^s-r. a i 

'P9'¥vmsmiit. 1 r pm-C©ttS^5 r pmr© 
r p mr©feK5: 2 . 5 r p m -COttg-cH o ^©r 

5^+vi±jgs©fi*JA^i^cii\ fm-ii$©ttg 

CO 1 76] 

can 



SI 
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lA^CSOt:. Pa-B) 










Ixpm 


5rpm 




Al 


50 


117.0 


75.6 


1.55 






A2 


so 


260. 0 (0. Srpin) 


181.4(2. 5rpm) 


1.43 


m 




Bl 


20 


150.5 


93.7 


1.61 


m 




B2 


20 


112.0 


87.8 


1.28 


m 




1 


150 


137.5 


80.4 


1.71 


^» 








18.0 


18.0 


1.00 





: Al-ifD>#300(*-*->/79J:»fB{fc^r>©)> A2-HTC#SHP£). 
B1"'#200(7IP'/A: 0*yiDy B2-R974(|^fe). 



[0 17 7] 



(51)Int.a/ 
C08L 



33/00 
83/05 



F i?-A(##) 4J002 AE03Y AE05Y BC02W BC03W 
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